Summary. The use of hospital services among insulin-treated diabetic patients was studied in a group of 1499 patients, representing > 98% of all prevalent cases as of 1 July 1973 in the Funen County, Denmark, who were followed during a 8 89 year period by a record linkage with the regional computerized hospital registration system. On the prevalence date, 26% of the patients (in the age group 0-9 years: 74%) attended a diabetic outpatient clinic. The overall average admission rates for males and females were 0.46 and 0.53 per diabetes-year, respectively, and the average estimated 'hospital bed-day occupancy' rates per diabetes-year were 7.2 and 9.6, respectively. These figures are five times higher than expected from the general population. Diabetes was not recorded as a discharge diagnosis (primary and/or secondary) in 13% of the male and 15% of the female 'hospital bed-day occupancy' rate.
As diabetes mellitus represents a major punic health problem, information on the use of hospital services by diabetic patients is needed for planning and evaluation of a diabetes health care system. Only a few reports on the hospitalization patterns of diabetes have been published. In Denmark, it has been estimated that 2% of the total number of hospital days used annually are patients who had diabetes as the primary diagnosis at discharge [1] . In the United States, it has recently been assessed that the total direct costs for all admissions of insulindependent diabetic patients aged <30 years were $ 530,000 per year in a population of approximately half a million inhabitants [2] .
Among outpatient diabetic subjects, a considerable reduction in the hospital admission rate and length of inpatient stay has been reported after the establishment of specialized diabetes care centres [3] [4] [5] , but detailed information on the use of hospital services in the general diabetic population is not available.
In this report we describe the hospitalization pattern among insulin-treated Danish diabetic patients, assessed from a follow-up study of a total populationbased patient group [6] .
Materials and methods

The study region
The Funen County, Denmark, has approximately 450,000 inhabitants and comprises a geographically well-delineated and demographically representative 9% sample of total Denmark. The region has its own health care system, organized and paid for by the public, including one university hospital (with a children's department and three internal medical departments), four hospitals with separate internal medical and surgical departments and four small hospitals with mixed medical and surgical wards. All medical departments have their own diabetic outpatient clinics. In Denmark there are no officially established guidelines on how to run outpatient clinics, and local factors determine whether the diabetic patients are supervised by their general practitioner or by the nearest hospital clinic. The patients may be referred to hospital by their general practitioner, the outpatient clinic, or the emergency rooms at the hospitals.
The study material
Using insulin prescriptions, > 98% of the prevalent (cross-sectional) population of insulin-treated diabetic patients in the Funen County as of 1 July 1973 were ascertained as described previously [6] .
Information on attendance at a diabetic clinic as of the prevalence date (defined as notified appointment of visits before and after this date) was available from the medical records scrutinized when collecting clinical data on the patients. Data on all admissions (not including admissions to psychiatric departments) of the patients during the period t July t973-31 December 1981 were obtained by a record linkage with the hospital register in the Funen County Medical Computing Department which contains data on all hospital admissions.
For each patient the number of diabetes-months observed until date of death, the date of moving out of the region, or, at latest 31 December 1981 were calculated; these numbers were accumulated within age and sex groups and transformed to estimate the number of observed diabetes-years within each group. The use of hospital services was expressed as the "hospital bed-day occupancy', i.e. the recorded number of hospital days divided by the number of diabetes-years observed; this index may be interpreted as the number of hospital days an insulin-treated diabetic patient (specified to age and sex) will use per year. 77  45  58  54  23  43  20-29  119  38  32  75  22  29  30-39  125  49  39  77  10  13  40-49  125  40  32  84  11  13  50-59  126  36  29  102  10  10  60-69  146  35  24  121  11  9  70+  132  29  22  105  14  13  Total  872  291  33  627  105  17   31  23  131  68  194  60  202  59  209  51  228  46  267  46  237  43  1499  396   74  52  31  29  24  20  17  18  26 a Each of the municipalities possesses a hospital with a department of internal medicine
Results
The number of subjects studied, the number of diabetes-months observed, and the numbers of hospital services recorded are shown in Table 1 . Table 2 shows in detail the pattern of attendance at a diabetic clinic. In total, 26% of the patients were attending a clinic on the prevalence date (1 July 1973); among patients aged 0-9 years, the proportion was 74%; it decreased to 18% among patients /> 70 years. Within all age groups the proportion was higher among patients residing in areas possessing a hospital with a department of internal medicine compared with patients residing in rural areas. Figure 1 shows the distribution of total number of 'hospital bed-days' occupied by the patients during the follow-up period. As there were no major differences between the distributions within sex and broad age groups, only the marginal distribution is presented. It is seen that 17% of the patients (20% of the male and 14% of the female patients) had not been admitted at all, and 26% occupied a total of < 20 'hospital bed-days' during follow-up. Twenty per cent occupied />120 'hospital bed-days' (highest number recorded was 626 days). In the interpretation of Figure 1 , it must be remembered that some of the patients had died or moved out of the study region before the end of the 81A years follow-up period. This introduces a source of bias which has been taken into account in the following analysis.
During the follow-up period, the overall average admission rate was 0.46 and 0.53 per diabetes-year for males and females, respectively. The overall average 'hospital bed-day occupancy' was 7.2 and 9.6 days per diabetes-year. Figure 2 illustrates the age-and sex-specific patterns. When all ages were combined, 61% of the occupancy in males and 54% in females represented admissions for which diabetes was recorded as the primary diagnosis at discharge; the proportion was highest in the younger age groups. In contrast, diabetes was not listed among the diagnoses at discharge for admissions representing 13% of the male and 15% of the female 'hospital bed-day occupancy'.
The use of 'hospital bed-days', with reference to age, sex and type of department, is specified in Table 3 . In males and females (all age groups combined) 63% and 60%, respectively, of the 'hospital bed-day occupancy' represented admissions to medical departments (including sub-specialties); the proportion was especially high in the younger age groups. In females, 8% of the overall average bed occupancy represented admissions to gynaecological/obstetrical departments, but the proportion was 46% in the age group 20-29 years.
The bed occupancy patterns were also analysed after classification of the patients according to attendance at a diabetic outpatient clinic on the prevalence date (Table 4 ). In general, there were no major differences Table 4 . 'Hospital bed-day occupancy' rates (estimated as number of hospital days per number of observed diabetes-years) by insulin-treated diabetic patients: distributed according to sex, age and attendance at a diabetic outpatient clinic between the two groups in the various age and sex classes. Using published statistics [1], we have compared the actual 'hospital bed-day occupancy' with that expected according to sex and broad age groups ( Table 5 ). The overall observed/expected ratio was 4.9 and 6.5 for males and females, respectively, with a markedly increased trend as age increased.
Discussion
Our study is a complete follow-up of a total, population-based patient group which was ascertained at a well-defined point of time. We believe that our results provide a representative picture of the use of hospital services among insulin-treated diabetic patients in Denmark where no specialized diabetes care systems were organized by the health authorities during the study period.
The overall average 'hospital bed-day occupancy' rates reported here (7.2 and 9.6 hospital days per diabe- a Estimated from published statistics [1] tes-year for males and females, respectively) are higher than the value of 5.4 reported from Los Angeles before a reorganization of diabetes care [3] . However, our figures refer to a total patient population, whereas the Los Angeles figure refers only to patients attending a particular hospital clinic. In addition, the general differences in health care between Denmark and the United States make comparison difficult. Several groups have reported a large reduction in bed occupancy after reorganization of diabetes care [3] [4] [5] , and such reports are now under consideration by the Danish authorities. This is justified since only approximately 25% of the patients in our study were attending a diabetic clinic on the prevalence date, and of the diabetic children, only 75% were attending. The observed positive correlation between residence in an area possessing a hospital with a department of internal medicine and attendance at a diabetic clinic is so far unexplained; no systematical differences were found in the annual bed occupancy rates between patients who were or were not attending but the two patient groups might differ with regard to clinical characteristics.
Our analysis indicates that a substantial proportion (about 20%) of the insulin-treated diabetic patients may be classified as having 'high bed-occupancy' rates, i.e. they were admitted for/> 120 days during the follow-up period. On the other hand, about 45% were less demanding (no admissions or admitted for <20 days). This demonstrates the existence of considerable heterogeneity in our patient population. Unfortunately, due to legislation we were unable to link our clinical data for each patient with the register of hospital admissions, so we cannot characterize further subgroups of patients on a clinical basis.
The overall annual bed occupancy rate was five to six times higher than expected. Thus, 15%-20% of the bed occupancy was not related to diabetes and, correspondingly, 80%-85% could be attributed to diabetes. However, in admissions corresponding to only 55%-60% of the total bed occupancy, diabetes was recorded as the primary diagnosis on discharge. We conclude, therefore, that statistical analysis based solely on diabetes as the recorded primary diagnosis at discharge will underestimate the real magnitude of the use of hospital services by patients with diabetes.
